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SEQUENCE LISTING 

<110> Nam, Jae-Hwan 
Bukh, Jens 
Emerson, Suzanne 
Purcell, Robert 

<12 0> HCV/BVDV Chimeric Genomes and Uses Thereof 

<130> 2026-4303PC 

<14 0> TBA 

<141> 2000-06-02 

<150> 60/137,817 
<151> 1999-06-04 

<160> 4 

<170> Patentln Ver. 2.1 

<210> 1 

<211> 12119 

<212> DNA 

<213> Chimaera sp . 



<400> 1 

gtatacgaga attagaaaag gcactcgtat acgtattggg caattaaaaa taataattag 60 
gcctagggaa caaatccctc tcagcgaagg ccgaaaagag gctagccatg cccttagtag 120 
gactagcata atgagggggg tagcaacagt ggtgagttcg ttggatggct taagccctga 180 
gtacagggta gtcgtcagtg gttcgacgcc ttggaataaa ggtctcgaga tgccacgtgg 240 
acgagggcat gcccaaagca catcttaacc tgagcggggg tcgcccaggt aaaagcagtt 300 
ttaaccgact gttacgaata cagcctgata gggtgctgca gaggcccact gtattgctac 360 
taaaaatctc tgctgtacat ggcacatgga gttgatcaca aatgaacttt tatacaaaac 420 
atacaaacaa aaacccgtcg gggtggagga acctgtttat gatcaggcag gtgatccctt 480 
atttggtgaa aggggagcag tccaccctca atcgacgcta aagctcccac acaagagagg 540 
ggaacgcgat gttccaacca acttggcatc cttaccaaaa agaggtgact gcaggtcggg 600 
taatagcaga ggacctgtga gcgggatcta cctgaagcca gggccactat tttaccagga 660 
ctataaaggt cccgtctatc acagggcccc gctggagctc tttgaggagg gatccatgtg 720 
tgaaacgact aaacggatag ggagagtaac tggaagtgac ggaaagctgt accacattta 7 80 
tgtgtgtata gatggatgta taataataaa aagtgccacg agaagttacc aaagggtgtt 840 
caggtgggtc cataataggc ttgactgccc tctatgggtc acaagttgca gcacgaatcc 900 
taaacctcaa agaaaaacca aacgtaacac caaccgtcgc ccacaggacg tcaagttccc 960 
gggtggcggt cagatcgttg gtggagttta cttgttgccg cgcaggggcc ctagattggg 1020 
tgtgcgcgcg acgaggaaga cttccgagcg gtcgcaacct cgaggtagac gtcagcctat 1080 
ccccaaggca cgtcggcccg agggcaggac ctgggctcag cccgggtacc cttggcccct 114 0 
ctatggcaat gagggttgcg ggtgggcggg atggctcctg tctccccgtg gctctcggcc 1200 
tagctggggc cccacagacc cccggcgtag gtcgcgcaat ttgggtaagg tcatcgatac 1260 
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ccttacgtgc ggcttcgccg acctcatggg 
aggcgctgcc agggccctgg cgcatggcgt 
aacagggaac cttcctggtt gctctttctc 
gactgtgccc gcttcagcct accaagtgcg 
tgattgccct aactcgagta ttgtgtacga 
gtgtgtccct tgcgttcgcg agggtaacgc 
ggtggccacc agggacggca aactccccac 
tgtcgggagc gccaccctct gctcggccct 
tcttgttggt caactgttta ccttctctcc 
ttgttctatc tatcccggcc atataacggg 
ctggtcccct acggcagcgt tggtggtagc 
ggacatgatc gctggtgctc actggggagt 
ggggaactgg gcgaaggtcc tggtagtgct 
ccacgtcacc gggggaaatg ccggccgcac 
aggcgccaag cagaacatcc aactgatcaa 
ggccttgaat tgcaatgaaa gccttaacac 
caaattcaac tcttcaggct gtcctgagag 
tgcccagggc tggggtccta tcagttatgc 
ctgctggcac taccctccaa gaccttgtgg 
ggtatattgc ttcactccca gccccgtggt 
tacctacagc tggggtgcaa atgatacgga 
gctgggcaat tggttcggtt gtacctggat 
agcgccccct tgtgtcatcg gaggggtggg 
cttccgcaaa catccggaag ccacatactc 
caggtgcatg gtcgactacc cgtataggct 
catattcaaa gtcaggatgt acgtgggagg 
ctggacgcgg ggcgaacgct gtgatctgga 
gctgctgtcc accacacagt ggcaggtcct 
gtccaccggc ctcatccacc tccaccagaa 
agggtcaagc atcgcgtcct gggccattaa 
gcttgcagac gcgcgcgtct gctcctgctt 
ggcgattcag tatggatcag gggaagtggt 
tattgaagtg gtgacatact tcttgctgct 
gaagtgggtc ttactcttat accacatctt 
gatcctactg atgattgggg atgtggtaaa 
gaaaatagac ctctgtttta caacagtagt 
gcgtgaccca actatagtgc cactggtaac 
gacccaccag cctggagttg acatcgctgt 
tagctatgtg acagattatt ttagatataa 
atctggggtg ttcttgataa gaagcctaat 
aactatccca aactggagac cactaacttt 
tgtaacgagg tggaaggttg acgtggctgg 
gctggtcaca accttgtggg ccgacttctt 
attggttaaa ttatactatc tgaaaactgt 
ggggatagac tatacaagag ttgactccat 
atatcttttt ccatcaaggc agaaagcaca 
caaagcaaca ctgataagtt gcgtcagcag 
aactttggac tttatgtact acatgcacag 




gtacataccg ctcgtcggcg cccctcttgg 1320 
ccgggttctg gaagacggcg tgaactatgc 13 80 
tatcttcctt ctggccctgc tctcttgcct 1440 
caattcctcg gggctttacc atgtcaccaa 1500 
ggcggccgat gccatcctgc acactccggg 1560 
ctcgaggtgt tgggtggcgg tgacccccac 1620 
aacgcagctt cgacgtcata tcgatctgct 1680 
ctacgtgggg gacctgtgcg ggtctgtctt 174 0 
caggcgccac tggacgacgc aagactgcaa 1800 
tcatcgcatg gcatgggata tgatgatgaa 1860 
tcagctgctc cggatcccac aagccatcat 1920 
cctggcgggc atagcgtatt tctccatggt 1980 
gctgctattt gccggcgtcg acgcggaaac 204 0 
cacggctggg cttgttggtc tccttacacc 2100 
caccaacggc agttggcaca tcaatagcac 2160 
cggctggtta gcagggctct tctatcaaca 2220 
gttggccagc tgccgacgcc ttaccgattt 2280 
caacggaagc ggcctcgacg aacgccccta 2340 
cattgtgccc gcaaagagcg tgtgtggccc 2400 
ggtgggaacg accgacaggt cgggcgcgcc 2460 
tgtcttcgtc cttaacaaca ccaggccacc 2520 
gaactcaact ggattcacca aagtgtgcgg 2580 
caacaacacc ttgctctgcc ccactgattg 2640 
tcggtgcggc tccggtccct ggattacacc 2700 
ttggcactat ccttgtacca tcaattacac 2760 
ggtcgagcac aggctggaag cggcctgcaa 2 82 0 
agacagggac aggtccgagc tcagcccgtt 2880 
tccgtgttct ttcacgaccc tgccagcctt ^2940 
cattgtggac gtgcagtact tgtacggggt 3000 
gtgggagtac gtcgttctcc tgttccttct 3060 
gtggatgatg ttactcatat cccaagcgga 3120 
gatgatgggc aacttgctaa cccataacaa 3180 
gtacctactg ctgagggagg agagcgtaaa 3240 
agtggtacac ccaatcaaat ctgtaattgt 3300 
ggccgattca gggggccaag agtacttggg 3360 
actaatcgtc ataggtttaa tcatagccag 3420 
aataatggca gcactgaggg tcactgaact 3480 
ggcggtcatg actataaccc tactgatggt 3540 
aaaatggtta cagtgcattc tcagcctggt 3600 
atacctaggt agaatcgaga tgccagaggt 3660 
aatactatta tatttgatct caacaacaat 3720 
cctattgttg caatgtgtgc ctatcttatt 3780 
aaccctaata ctgatcctgc ctacctatga 3840 
taggactgat atagaaagaa gttggctagg 3900 
ctacgacgtt gatgagagtg gagagggcgt 3 960 
ggggaatttt tctatactct tgccccttat 4020 
taaatggcag ctaatataca tgagttactt 4080 
gaaagttata gaagagatct caggaggtac 414 0 
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caacataata tccaggttag tggcagcact 
ggagagcaaa ggcttaaaga agttttatct 
aaaacataag gtaaggaatg agaccgtggc 
tatgccaaag atcatgacta taatcaaggc 
aatatgcact gtatgtgagg gccgagagtg 
ccatgggaag ccgataacgt gtgggatgtc 
aagaatcttt ataagggaag gcaactttga 
taggaggttt gaaatggacc gggaacctaa 
gctgcatcct gctgaggaag gtgacttttg 
cacctacttt gcgctgatgg atggaaaggt 
gcgtgtggga atctccccag atacccacag 
gatgcctttc aggcaggaat acaatggctt 
tctgagaaac ttgcccgtac tggcaactaa 
agaagaaatt ggtaatctgg aacatcttgg 
gaagatcaca gagcacgaaa aatgccacat 
cgggatcatg ccaaggggga ctacacccag 
aaaagtgagg aggggtctgg agactggctg 
agtcgaccat gtaaccgccg gaaaagatct 
agtggtttgc caaagcaaca acaggttgac 
ctcagggtgc ccagacggtg ccagatgtta 
aggatccaaa ggggcagtcg ttcacctcca 
cgcatcaggc acaccggctt tcttcgacct 
tatatttgaa gcctccagcg ggagggtggt 
gtctaaacct acaaaaataa tgagtggaat 
gaccgagatg gtcaagaaga taaccagcat 
ggcaacaggg gcaggcaaaa ccacagaact 
acacaagaga gtattagttc ttataccatt 
tatgagattg aaacacccaa gcatctcttt 
ggacatggca accgggataa cctatgcatc 
aaagctcaga gctgctatgg tagaatactc 
cactcctgaa caactggcaa ttatcgggaa 
tgtcgccatg actgccacgc cagcagggtc 
agaggaattc atagcccccg aggtaatgaa 
tatagcaggg ttaaaaatac cagtggatga 
aacgagaaac atggcagtag aggtagcaaa 
atactattac agtggagagg atccagccaa 
tgtaatcgtg gctacaaatg ctattgaatc 
tatagacacg gggttgaaat gtgaaaagag 
cgtaacaggc cttaagagga tggccgtgac 
agtaggtaga gtgaaacccg ggaggtatta 
ggactaccac tatgacctct tgcaggcaca 
gacgaaatcc tttagggaga tgaattacga 
aataacccag ctggaaatac taaataatct 
taagaacata atggccagga ctgatcaccc 
tgaagtccag gtcccggtcc tgttcccaaa 
cgaaaattac tcgtttctaa atgccagaaa 
cgctactgaa gatgaggatc tggcagttga 
gaaccagcag gtagtggaga ctggtaaagc 




catagagctg aactggtcca tggaagaaga 4200 
attgtctgga aggttgagaa acctaataat 4260 
ttcttggtac ggggaggagg aagtctacgg 4 32 0 
cagtacactg agtaagagca ggcactgcat 4380 
gaaaggtggc acctgcccaa aatgtggacg 444 0 
gctagcagat tttgaagaaa gacactataa 4 500 
gggtatgtgc agccgatgcc agggaaagca 4 560 
gagtgccaga tactgtgctg agtgtaatag 4 620 
ggcagagtcg agcatgttgg gcctcaaaat 4680 
gtatgatatc acagagtggg ctggatgcca 4740 
agtcccttgt cacatctcat ttggttcacg 4800 
tgtacaatat accgctaggg ggcaactatt 4860 
agtaaaaatg ctcatggtag gcaaccttgg 4 92 0 
gtggatccta agggggcctg ccgtgtgtaa 4 980 
taatatactg gataaactaa ccgcattttt 5040 
agccccggtg aggttcccta cgagcttact 5100 
ggcttacaca caccaaggcg ggataagttc 5160 
actggtctgt gacagcatgg gacgaactag 5220 
cgatgagaca gagtatggcg tcaagactga 5280 
tgtgttaaat ccagaggccg ttaacatatc 5340 
aaagacaggt ggagaattca cgtgtgtcac 5400 
aaaaaacttg aaaggatggt caggcttgcc 54 60 
tggcagagtc aaagtaggga agaatgaaga 552 0 
ccagaccgtc tcaaaaaaca cagcagacct 5580 
gaacagggga gacttcaagc agattacttt 5640 
cccaaaagca gttatagagg agataggaag 5700 
aagggcagcg gcagagtcag tctaccagta 5760 
taacctaagg ataggggaca tgaaagaggg 5820 
atacgggtac ttctgccaaa tgcctcaacc 5880 
atacatattc ttagatgaat accattgtgc 5940 
gatccacaga ttttcagaga gtataagggt 6000 
ggtgaccaca acaggtcaaa agcacccaat 6060 
a 9999 a 9g at cttggtagtc agttccttga 6120 
gatgaaaggc aatatgttgg tttttgtacc 6180 
gaagctaaaa gctaagggct ataactctgg 6240 
tctgagagtt gtgacatcac aatcccccta 6300 
aggagtgaca ctaccagatt tggacacggt 6360 
ggtgagggta tcatcaaaga tacccttcat 6420 
tgtgggtgag caggcgcagc gtaggggcag 6480 
taggagccag gaaacagcaa cagggtcaaa 654 0 
aagatacggg attgaggatg gaatcaacgt 6600 
ttggagccta tacgaggagg acagcctact 6660 
actcatctca gaagacttgc cagccgctgt 6720 
agagccaatc caacttgcat acaacagcta 6780 
aataaggaat ggagaagtca cagacaccta 6840 
gttaggggag gatgtgcccg tgtatatcta 6900 
cctcttaggg ctagactggc ctgatcctgg 6960 
actgaagcaa gtgaccgggt tgtcctcggc 7020 
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tgaaaatgcc ctactagtgg ctttatttgg 
gcatgtccca atgataacag acatatatac 
ccacctccag tatgcaccca acgccataaa 
actggcgtcg ggtgacgtgg aaaaaatcat 
actggagttt gttaaatccc aagcagaaaa 
cgcagaagcc gcaaaagggt atgtccaaaa 
agaaataatc agatatggtt tgtggggaac 
aagactgggg catgaaacag cgtttgccac 
ggaatcagtg tcagaccacg tcaagcaggc 
gaataagcct tccttcccag gtgactccga 
aagcctgttc atctccgcac tggcaaccta 
ctctaaagtg gtggaaccag ccctggctta 
gttcacccca acgcggctgg agagcgtggt 
cctctctata aggaagggga agagtgatgg 
ggaaatcctg tcacaaaacc cagtatcggt 
aatcgctgcg cacaacgcta ttgagtccag 
gtttgtaaag aacttcttgg atcaggctgc 
aaaaattata atggccttat ttgaagcagt 
ataccacctg tatggggttt actacaaagg 
agcaggcaga aacttattca cattgataat 
ctcacaaggg aaaataagga acctgtccgg 
acacaagcaa atcaacagag ggctgaagaa 
tagttgtgac tggaccccta gtgacgagag 
ggtagaaacc aggtgcccat gtggctatga 
acttaccaaa gtggaggaga gcgggccttt 
agtcaactac agagtcacca agtattacga 
aaagttggaa ggacaggtag agcactacta 
taaaggaaaa atgctcttgg ccactgacaa 
gttagctaag agatatactg gggtcgggtt 
tcaccgtgct ctagtggaga gggactgtgc 
aaaaatgaag aaggggtgtg cgttcaccta 
catcgaacta gtacacagga acaatcttga 
cacatggcta gcttacacct tcgtgaatga 
agagagagta atccccgacc ctgtagttga 
cacgtcagag gttgggatca caataattgg 
acctgtcttg gaaaaagtag agcctgacgc 
gttggatgag ggtaattacc cagggcctgg 
acacaacagg gatgcgaggc ccttcatcat 
tagggcaaag actgctagaa atataaatct 
agacttgatg gctgcagggc gcatgttagt 
gtctgaaatg gtcgatttca aggggacttt 
tctcgggcaa cctaaaccga agcaggttac 
gaaaaaagat gtggagatcc ctaactggtt 
ggccttaaaa aatgataagt actacttagt 
taaagcactt ggggccacgg atcagacaag 
tgccatgaag ctatctagct ggttcctcca 
actgtttgag gaattgttgc tacggtgccc 
ggcatcagct taccaattgg cacagggtaa 




gtatgtgggt taccaggctc tctcaaagag 7080 
catcgaggac cagagactag aagacaccac 714 0 
aaccgatggg acagagactg aactgaaaga 7200 
gggagccatt tcagattatg cagctggggg 7260 
gataaaaaca gctcctttgt ttaaagaaaa 7320 
attcattgac tcattaattg aaaataaaga 7380 
acacacagca ctatacaaaa gcatagctgc 7440 
actagtgtta aagtggctag cttttggagg 7500 
ggcagttgat ttagtggtct attatgtgat 7560 
gacacagcaa gaagggaggc gattcgtcgc 7620 
cacatacaaa acttggaatt accacaatct 7680 
cctcccctat gctaccagcg cattaaaaat 7740 
gatactgagc accacgatat ataaaacata 7800 
attgctgggt acggggataa gtgcagccat 7860 
aggtatatct gtgatgttgg gggtaggggc 7920 
tgaacagaaa aggaccctac ttatgaaggt 7980 
aacagatgag ctggtaaaag aaaacccaga 8040 
ccagacaatt ggtaaccccc tgagactaat 8100 
ttgggaggcc aaggaactat ctgagaggac 8160 
gtttgaagcc ttcgagttat tagggatgga 8220 
aaattacatt ttggatttga tatacggcct 8280 
aatggtactg gggtgggccc ctgcaccctt 8340 
gatcagattg ccaacagaca actatttgag 8400 
gatgaaagct ttcaaaaatg taggtggcaa 8460 
cctatgtaga aacagacctg gtaggggacc 8520 
tgacaacctc agagagataa aaccagtagc 8580 
caaaggggtc acagcaaaaa ttgactacag 8640 
gtgggaggtg gaacatggtg tcataaccag 8700 
caatggtgca tacttaggtg acgagcccaa 8760 
aactataacc aaaaacacag tacagtttct 8820 
tgacctgacc atctccaatc tgaccaggct 8880 
agagaaggaa atacccaccg ctacggtcac 8940 
agacgtaggg actataaaac cagtactagg 9000 
tatcaattta caaccagagg tgcaagtgga 9060 
aagggaaacc ctgatgacaa cgggagtgac 9120 
cagcgacaac caaaactcgg tgaagatcgg 9180 
aatacagaca catacactaa cagaagaaat 9240 
gatcctgggc tcaaggaatt ccatatcaaa 9300 
gtacacagga aatgacccca gggaaatacg 9360 
agtagcactg agggatgtcg accctgagct 9420 
tttagatagg gaggccctgg aggctctaag 9480 
caaggaagct gttaggaatt tgatagaaca 9540 
tgcatcagat gacccagtat ttctggaagt 9600 
aggagatgtt ggagaggtaa aagatcaagc 9660 
aattataaag gaggtaggct caaggacgta 9720 
ggcatcaaac aaacagatga gtttaactcc 9780 
acctgcaact aagagcaata aggggcacat 9840 
ctgggagccc ctcggttgcg gggtgcacct 9900 
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aggtacaata ccagccagaa gggtgaagat acacccatat gaagcttacc tgaagttgaa 9960 
agatttcata gaagaagaag agaagaaacc tagggttaag gatacagtaa taagagagca 10020 
caacaaatgg atacttaaaa aaataaggtt tcaaggaaac ctcaacacca agaaaatgct 10080 
caaccctggg aaactatctg aacagttgga cagggagggg cgcaagagga acatctacaa 10140 
ccaccagatt ggtactataa tgtcaagtgc aggcataagg ctggagaaat tgccaatagt 10200 
gagggcccaa accgacacca aaacctttca tgaggcaata agagataaga tagacaagag 10260 
tgaaaaccgg caaaatccag aattgcacaa caaattgttg gagattttcc acacgatagc 10320 
ccaacccacc ctgaaacaca cctacggtga ggtgacgtgg gagcaacttg aggcggggat 103 80 
aaatagaaag ggggcagcag gcttcctgga gaagaagaac atcggagaag tattggattc 10440 
agaaaagcac ctggtagaac aattggtcag ggatctgaag gccgggagaa agataaaata 10500 
ttatgaaact gcaataccaa aaaatgagaa gagagatgtc agtgatgact ggcaggcagg 10560 
ggacctggtg gttgagaaga ggccaagagt tatccaatac cctgaagcca agacaaggct 1062 0 
agccatcact aaggtcatgt ataactgggt gaaacagcag cccgttgtga ttccaggata 10680 
tgaaggaaag acccccttgt tcaacatctt tgataaagtg agaaaggaat gggactcgtt 10740 
caatgagcca gtggccgtaa gttttgacac caaagcctgg gacactcaag tgactagtaa 10800 
ggatctgcaa cttattggag aaatccagaa atattactat aagaaggagt ggcacaagtt 10860 
cattgacacc atcaccgacc acatgacaga agtaccagtt ataacagcag atggtgaagt 10920 
atatataaga aatgggcaga gagggagcgg ccagccagac acaagtgctg gcaacagcat 10980 
gttaaatgtc ctgacaatga tgtacgcctt ctgcgaaagc acaggggtac cgtacaagag 11040 
tttcaacagg gtggcaagga tccacgtctg tggggatgat ggcttcttaa taactgaaaa 11100 
agggttaggg ctgaaatttg ctaacaaagg gatgcagatt cttcatgaag caggcaaacc 11160 
tcagaagata acggaagggg aaaagatgaa agttgcctat agatttgagg atatagagtt 11220 
ctgttctcat accccagtcc ctgttaggtg gtccgacaac accagtagtc acatggccgg 112 80 
gagagacacc gctgtgatac tatcaaagat ggcaacaaga ttggattcaa gtggagagag 1134 0 
gggtaccact gcatatgaaa aagcggtagc cttcagtttc ttgctgatgt attcctggaa 114 00 
cccgcttgtt aggaggattt gcctgttggt cctttcgcaa cagccagaga cagacccatc 11460 
aaaacatgcc acttattatt acaaaggtga tccaataggg gcctataaag atgtaatagg 11520 
tcggaatcta agtgaactga agagaacagg ctttgagaaa ttggcaaatc taaacctaag 11580 
cctgtccacg ttggggatct ggactaagca cacaagcaaa agaataattc aggactgtgt 1164 0 
tgccattggg aaagaagagg gcaactggct agttaacgcc gacaggctga tatccagcaa 11700 
aactggccac ttatacatac ctgataaagg ctttacatta caaggaaagc attatgagca 11760 
actgcagcta agaacagaga caaacccggt catgggggtt gggactgaga gatacaagtt 1182 0 
aggtcccata gtcaatctgc tgctgagaag gttgaaaatt ctgctcatga cggccgtcgg 11880 
cgtcagcagc tgagacaaaa tgtatatatt gtaaataaat taatccatgt acatagtgta 11940 
tataaatata gttgggaccg tccacctcaa gaagacgaca cgcccaacac gcacagctaa 12000 
acagtagtca agattatcta cctcaagata acactacatt taatgcacac agcactttag 12060 
ctgtatgagg atacgcccga cgtctatagt tggactaggg aagacctcta acagccccc 12119 

<210> 2 

<211> 3835 

<212> PRT 

<213> Chimaera sp. 

<400> 2 

Met Glu Leu lie Thr Asn Glu Leu Leu Tyr Lys Thr Tyr Lys Gin Lys 
15 10 15 
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Pro Val Gly Val Glu Glu Pro Val Tyr Asp Gin Ala Gly Asp Pro Leu 
20 25 30 

Phe Gly Glu Arg Gly Ala Val His Pro Gin Ser Thr Leu Lys Leu Pro 
35 40 45 

His Lys Arg Gly Glu Arg Asp Val Pro Thr Asn Leu Ala Ser Leu Pro 
50 55 60 

Lys Arg Gly Asp Cys Arg Ser Gly Asn Ser Arg Gly Pro Val Ser Gly 
65 70 75 80 



lie Tyr Leu Lys Pro Gly Pro Leu Phe Tyr Gin Asp Tyr Lys Gly Pro 
85 90 95 

Val Tyr His Arg Ala Pro Leu Glu Leu Phe Glu Glu Gly Ser Met Cys 
100 105 110 

Glu Thr Thr Lys Arg lie Gly Arg Val Thr Gly Ser Asp Gly Lys Leu 
115 120 125 

Tyr His lie Tyr Val Cys lie Asp Gly Cys lie lie lie Lys Ser Ala 
130 135 140 

Thr Arg Ser Tyr Gin Arg Val Phe Arg Trp Val His Asn Arg Leu Asp 
145 \ 150 155 160 

Cys Pro Leu Trp Val Thr Ser Cys Ser Thr Asn Pro Lys Pro Gin Arg 
165 170 175 

Lys Thr Lys Arg Asn Thr Asn Arg Arg Pro Gin Asp Val Lys Phe Pro 
180 185 190 

Gly Gly Gly Gin lie Val Gly Gly Val Tyr Leu Leu Pro Arg Arg Gly 
195 200 205 

Pro Arg Leu Gly Val Arg Ala Thr Arg Lys Thr Ser Glu Arg Ser Gin 
210 215 220 

Pro Arg Gly Arg Arg Gin Pro lie Pro Lys Ala Arg Arg Pro Glu Gly 
225 230 235 240 

Arg Thr Trp. Ala Gin Pro Gly Tyr Pro Trp Pro Leu Tyr Gly Asn Glu 
245 250 255 

Gly Cys Gly Trp Ala Gly Trp Leu Leu Ser Pro Arg Gly Ser Arg Pro 
260 265 270 
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Ser Trp Gly Pro Thr Asp Pro Arg Arg Arg Ser Arg Asn Leu Gly Lys 
275 280 285 

Val lie Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu Met Gly Tyr lie 
290 295 300 

Pro Leu Val Gly Ala Pro Leu Gly Gly Ala Ala Arg Ala Leu Ala His 
305 310 315 320 

Gly Val Arg Val Leu Glu Asp Gly Val Asn Tyr Ala Thr Gly Asn Leu 
325 330 335 

Pro Gly Cys Ser Phe Ser lie Phe Leu Leu Ala Leu Leu Ser Cys Leu 
340 345 350 

Thr Val Pro Ala Ser Ala Tyr Gin Val Arg Asn Ser Ser Gly Leu Tyr 
355 360 365 

His Val Thr Asn Asp Cys Pro Asn Ser Ser lie Val Tyr Glu Ala Ala 
370 375 380 

Asp Ala lie Leu His Thr Pro Gly Cys Val Pro Cys Val Arg Glu Gly 
385 390 395 400 

Asn Ala Ser Arg Cys Trp Val Ala Val Thr Pro Thr Val Ala Thr Arg 
405 410 415 

Asp Gly Lys Leu Pro Thr Thr Gin Leu Arg Arg His lie Asp Leu Leu 
420 425 430 

Val Gly Ser Ala Thr Leu Cys Ser Ala Leu Tyr Val Gly Asp Leu Cys 
435 440 445 

Gly Ser Val Phe Leu Val Gly Gin Leu Phe Thr Phe Ser Pro Arg Arg 
450 455 460 

His Trp Thr Thr Gin Asp Cys Asn Cys Ser lie Tyr Pro Gly His lie 
465 470 475 480 

Thr Gly His Arg Met Ala Trp Asp Met Met Met Asn Trp Ser Pro Thr 
485 490 495 

Ala Ala Leu Val Val Ala Gin Leu Leu Arg lie Pro Gin Ala lie Met 
500 505 510 

Asp Met lie Ala Gly Ala His Trp Gly Val Leu Ala Gly He Ala Tyr 
515 520 525 
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Phe Ser Met Val Gly Asn Trp Ala Lys Val Leu Val Val Leu Leu Leu 
530 535 540 

Phe Ala Gly Val Asp Ala Glu Thr His Val Thr Gly Gly Asn Ala Gly 
545 550 555 560 

Arg Thr Thr Ala Gly Leu Val Gly Leu Leu Thr Pro Gly Ala Lys Gin 
565 570 575 

Asn lie Gin Leu lie Asn Thr Asn Gly Ser Trp His lie Asn Ser Thr 
580 585 590 

Ala Leu Asn Cys Asn Glu Ser Leu Asn Thr Gly Trp Leu Ala Gly Leu 
595 600 605 

Phe Tyr Gin His Lys Phe Asn Ser Ser Gly Cys Pro Glu Arg Leu Ala 
610 615 620 

Ser Cys Arg Arg Leu Thr Asp Phe Ala Gin Gly Trp Gly Pro lie Ser 
625 630 635 640 

Tyr Ala Asn Gly Ser Gly Leu Asp Glu Arg Pro Tyr Cys Trp His Tyr 
645 650 655 

Pro Pro Arg Pro Cys Gly lie Val Pro Ala Lys Ser Val Cys Gly Pro 
660 665 670 

Val Tyr Cys Phe Thr Pro Ser Pro Val Val Val Gly Thr Thr Asp Arg 
675 680 685 

Ser Gly Ala Pro Thr Tyr Ser Trp Gly Ala Asn Asp Thr Asp Val Phe 
690 695 700 

Val Leu Asn Asn Thr Arg Pro Pro Leu Gly Asn Trp Phe Gly Cys Thr 
705 710 715 720 

Trp Met Asn Ser Thr Gly Phe Thr Lys Val Cys Gly Ala Pro Pro Cys 
725 730 735 

Val lie Gly Gly Val Gly Asn Asn Thr Leu Leu Cys Pro Thr Asp Cys 
740 745 750 

Phe Arg Lys His Pro Glu Ala Thr Tyr Ser Arg Cys Gly Ser Gly Pro 
755 760 765 

Trp lie Thr Pro Arg Cys Met Val Asp Tyr Pro Tyr Arg Leu Trp His 
770 775 780 
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Tyr Pro Cys Thr lie Asn Tyr Thr lie Phe Lys Val Axg Met Tyr Val 
785 790 795 800 

Gly Gly Val Glu His Arg Leu Glu Ala Ala Cys Asn Trp Thr Arg Gly 
805 810 815 

Glu Arg Cys Asp Leu Glu Asp Arg Asp Arg Ser Glu Leu Ser Pro Leu 
820 825 830 

Leu Leu Ser Thr Thr Gin Trp Gin Val Leu Pro Cys Ser Phe Thr Thr 
835 840 845 

Leu Pro Ala Leu Ser Thr Gly Leu lie His Leu His Gin Asn lie Val 
850 855 860 

Asp Val Gin Tyr Leu Tyr Gly Val Gly Ser Ser lie Ala Ser Trp Ala 
865 870 875 880 

lie Lys Trp Glu Tyr Val Val Leu Leu Phe Leu Leu Leu Ala Asp Ala 
885 890 895 

Arg Val Cys Ser Cys Leu Trp Met Met Leu Leu lie Ser Gin Ala Glu 
900 905 910 

Ala lie Gin Tyr Gly Ser Gly Glu Val Val Met Met Gly Asn Leu Leu 
915 920 925 

Thr His Asn Asn lie Glu Val Val Thr Tyr Phe Leu Leu Leu Tyr Leu 
930 935 940 

Leu Leu Arg Glu Glu Ser Val Lys Lys Trp Val Leu Leu Leu Tyr His 
945 950 955 960 

lie Leu Val Val His Pro lie Lys Ser Val lie Val lie Leu Leu Met 
965 970 975 

lie Gly Asp Val Val Lys Ala Asp Ser Gly Gly Gin Glu Tyr Leu Gly 
980 985 990 

Lys lie Asp Leu Cys Phe Thr Thr Val Val Leu lie Val lie Gly Leu 
995 1000 1005 

lie lie Ala Arg Arg Asp Pro Thr lie Val Pro Leu Val Thr lie Met 
1010 . 1015 1020 

Ala Ala Leu Arg Val Thr Glu Leu Thr His Gin Pro Gly Val Asp lie 
1025 1030 1035 1040 
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Ala Val Ala Val Met Thr lie Thr Leu Leu Met Val Ser Tyr Val Thr 
1045 1050 1055 

Asp Tyr Phe Arg Tyr Lys Lys Trp Leu Gin Cys lie Leu Ser Leu Val 
1060 1065 1070 

Ser Gly Val Phe Leu lie Arg Ser Leu lie Tyr Leu Gly Arg lie Glu 
1075 1080 1085 

Met Pro Glu Val Thr lie Pro Asn Trp Arg Pro Leu Thr Leu lie Leu 
1090 1095 1100 

Leu Tyr Leu lie Ser Thr Thr lie Val Thr Arg Trp Lys Val Asp Val 
1105 1110 1115 1120 

Ala Gly Leu Leu Leu Gin Cys Val Pro lie Leu Leu Leu Val Thr Thr 
1125 1130 1135 

Leu Trp Ala Asp Phe Leu Thr Leu lie Leu lie Leu Pro Thr Tyr Glu 
1140 1145 1150 

Leu Val Lys Leu Tyr Tyr Leu Lys Thr Val Arg Thr Asp lie Glu Arg 
1155 1160 1165 

Ser Trp Leu Gly Gly lie Asp Tyr Thr Arg Val Asp Ser lie Tyr Asp 
1170 1175 1180 

Val Asp Glu Ser Gly Glu Gly Val Tyr Leu Phe Pro Ser Arg Gin Lys 
1185 1190 1195 1200 

Ala Gin Gly Asn Phe Ser lie Leu Leu Pro Leu lie Lys Ala Thr Leu 
1205 1210 1215 

lie Ser Cys Val Ser Ser Lys Trp Gin Leu lie Tyr Met Ser Tyr Leu 
1220 1225 1230 

Thr Leu Asp Phe Met Tyr Tyr Met His Arg Lys Val lie Glu Glu lie 
1235 1240 1245 

Ser Gly Gly Thr Asn lie lie Ser Arg Leu Val Ala Ala Leu lie Glu 
1250 1255 1260 

Leu Asn Trp Ser Met Glu Glu Glu Glu Ser Lys Gly Leu Lys Lys Phe 
1265 1270 1275 1280 

Tyr Leu Leu Ser Gly Arg Leu Arg Asn Leu lie lie Lys His Lys Val 
1285 1290 1295 
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Arg Asn Glu Thr Val Ala Ser Trp Tyr Gly Glu Glu Glu Val Tyr Gly 
1300 1305 1310 

Met Pro Lys lie Met Thr lie lie Lys Ala Ser Thr Leu Ser Lys Ser 
1315 1320 1325 

Arg His Cys lie lie Cys Thr Val Cys Glu Gly Arg Glu Trp Lys Gly 
1330 1335 1340 

Gly Thr Cys Pro Lys Cys Gly Arg His Gly Lys Pro lie Thr Cys Gly 
1345 1350 1355 1360 

Met Ser Leu Ala Asp Phe Glu Glu Arg His Tyr Lys Arg lie Phe lie 
1365 1370 1375 

Arg Glu Gly Asn Phe Glu Gly Met Cys Ser Arg Cys Gin Gly Lys His 
1380 1385 1390 

Arg Arg Phe Glu Met Asp Arg Glu Pro Lys Ser Ala Arg Tyr Cys Ala 
1395 1400 1405 

Glu Cys Asn Arg Leu His Pro Ala Glu Glu Gly Asp Phe Trp Ala Glu 
1410 1415 1420 

Ser Ser Met Leu Gly Leu Lys lie Thr Tyr Phe Ala Leu Met Asp Gly 
1425 1430 1435 1440 

Lys Val Tyr Asp lie Thr Glu Trp Ala Gly Cys Gin Arg Val Gly lie 
1445 1450 1455 

Ser Pro Asp Thr His Arg Val Pro Cys His lie Ser Phe Gly Ser Arg 
1460 1465 1470 

Met Pro Phe Arg Gin Glu Tyr Asn Gly Phe Val Gin Tyr Thr Ala Arg 
1475 1480 1485 

Gly Gin Leu Phe Leu Arg Asn Leu Pro Val Leu Ala Thr Lys Val Lys 
1490 1495 1500 

Met Leu Met Val Gly Asn Leu Gly Glu Glu lie Gly Asn Leu Glu His 
1505 1510 1515 1520 

Leu Gly Trp lie Leu Arg Gly Pro Ala Val Cys Lys Lys lie Thr Glu 
1525 1530 1535 

His Glu Lys Cys His lie Asn lie Leu Asp Lys Leu Thr Ala Phe Phe 
1540 1545 1550 
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Gly He Met Pro Arg Gly Thr Thr Pro Arg Ala Pro Val Arg Phe Pro 
1555 1560 1565 

Thr Ser Leu Leu Lys Val Arg Arg Gly Leu Glu Thr Gly Trp Ala Tyr 
1570 1575 1580 

Thr His Gin Gly Gly He Ser Ser Val Asp His Val Thr Ala Gly Lys 
1585 1590 1595 1600 

Asp Leu Leu Val Cys Asp Ser Met Gly Arg Thr Arg Val Val Cys Gin 
1605 1610 1615 

Ser Asn Asn Arg Leu Thr Asp Glu Thr Glu Tyr Gly Val Lys Thr Asp 
1620 1625 1630 

Ser Gly Cys Pro Asp Gly Ala Arg Cys Tyr Val Leu Asn Pro Glu Ala 
1635 1640 1645 

Val Asn He Ser Gly Ser Lys Gly Ala Val Val His Leu Gin Lys Thr 
1650 1655 1660 

Gly Gly Glu Phe Thr Cys Val Thr Ala Ser Gly Thr Pro Ala Phe Phe 
1665 1670 1675 1680 

Asp Leu Lys Asn Leu Lys Gly Trp Ser Gly Leu Pro He Phe Glu Ala 
1685 1690 1695 

Ser Ser Gly Arg Val Val Gly Arg Val Lys Val Gly Lys Asn Glu Glu 
1700 1705 1710 

Ser Lys Pro Thr Lys He Met Ser Gly lie Gin Thr Val Ser Lys Asn 
1715 1720 1725 

Thr Ala Asp Leu Thr Glu Met Val Lys Lys He Thr Ser Met Asn Arg 
1730 1735 1740 

Gly Asp Phe Lys Gin He Thr Leu Ala Thr Gly Ala Gly Lys Thr Thr 
1745 1750 1755 1760 

Glu Leu Pro Lys Ala Val lie Glu Glu He Gly Arg His Lys Arg Val 
1765 1770 1775 

Leu Val Leu He Pro Leu Arg Ala Ala Ala Glu Ser Val Tyr Gin Tyr 
1780 1785 1790 

Met Arg Leu Lys His Pro Ser He Ser Phe Asn Leu Arg He Gly Asp 
1795 1800 1805 
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Met Lys Glu Gly Asp Met Ala Thr Gly lie Thr Tyr Ala Ser Tyr Gly 
1810 1815 1820 

Tyr Phe Cys Gin Met Pro Gin Pro Lys Leu Arg Ala Ala Met Val Glu 
1825 1830 1835 1840 

Tyr Ser Tyr lie Phe Leu Asp Glu Tyr His Cys Ala Thr Pro Glu Gin 
1845 1850 1855 

Leu Ala lie lie Gly Lys lie His Arg Phe Ser Glu Ser lie Arg Val 
1860 1865 1870 

Val Ala Met Thr Ala Thr Pro Ala Gly Ser Val Thr Thr Thr Gly Gin 
1875 1880 1885 

Lys His Pro lie Glu Glu Phe lie Ala Pro Glu Val Met Lys Gly Glu 
1890 1895 1900 

Asp Leu Gly Ser Gin Phe Leu Asp lie Ala Gly Leu Lys lie Pro Val 
1905 1910 1915 1920 

Asp Glu Met Lys Gly Asn Met Leu Val Phe Val Pro Thr Arg Asn Met 
1925 1930 1935 

Ala Val Glu Val Ala Lys Lys Leu Lys Ala Lys Gly Tyr Asn Ser Gly 
1940 1945 1950 

Tyr Tyr Tyr Ser Gly Glu Asp Pro Ala Asn Leu Arg Val Val Thr Ser 
1955 1960 1965 

Gin Ser Pro Tyr Val lie Val Ala Thr Asn Ala lie Glu Ser Gly Val 
1970 1975 1980 

Thr Leu Pro Asp Leu Asp Thr Val lie Asp Thr Gly Leu Lys Cys Glu 
1985 1990 1995 2000 

Lys Arg Val Arg Val Ser Ser Lys lie Pro Phe lie Val Thr Gly Leu 
2005 2010 2015 

Lys Arg Met Ala Val Thr Val Gly Glu Gin Ala Gin Arg Arg Gly Arg 
2020 2025 2030 

Val Gly Arg Val Lys Pro Gly Arg Tyr Tyr Arg Ser Gin Glu Thr Ala 
2035 2040 2045 

Thr Gly Ser Lys Asp Tyr His Tyr Asp Leu Leu Gin Ala Gin Arg Tyr 
2050 2055 2060 
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Gly lie Glu Asp Gly lie Asn Val Thr Lys Ser Phe Arg Glu Met Asn 
2065 2070 2075 2080 

Tyr Asp Trp Ser Leu Tyr Glu Glu Asp Ser Leu Leu lie Thr Gin Leu 
2085 2090 2095 

Glu lie Leu Asn Asn Leu Leu lie Ser Glu Asp Leu Pro Ala Ala Val 
2100 2105 2110 

Lys Asn lie Met Ala Arg Thr Asp His Pro Glu Pro lie Gin Leu Ala 
2115 2120 2125 

Tyr Asn Ser Tyr Glu Val Gin Val Pro Val Leu Phe Pro Lys lie Arg 
2130 2135 2140 

Asn Gly Glu Val Thr Asp Thr Tyr Glu Asn Tyr Ser Phe Leu Asn Ala 
2145 2150 2155 2160 

Arg Lys Leu Gly Glu Asp Val Pro Val Tyr lie Tyr Ala Thr Glu Asp 
2165 2170 2175 

Glu Asp Leu Ala Val Asp Leu Leu Gly Leu Asp Trp Pro Asp Pro Gly 
2180 2185 2190 

Asn Gin Gin Val Val Glu Thr Gly Lys Ala Leu Lys Gin Val Thr Gly 
2195 2200 2205 

Leu Ser Ser Ala Glu Asn Ala Leu Leu Val Ala Leu Phe Gly Tyr Val 
2210 2215 2220 

Gly Tyr Gin Ala Leu Ser Lys Arg His Val Pro Met lie Thr Asp lie 
2225 2230 2235 2240 

Tyr Thr lie Glu Asp Gin Arg Leu Glu Asp Thr Thr His Leu Gin Tyr 
2245 2250 2255 

Ala Pro Asn Ala lie Lys Thr Asp Gly Thr Glu Thr Glu Leu Lys Glu 
2260 2265 2270 

Leu Ala Ser Gly Asp Val Glu Lys lie Met Gly Ala lie Ser Asp Tyr 
2275 2280 2285 

Ala Ala Gly Gly Leu Glu Phe Val Lys Ser Gin Ala Glu Lys lie Lys 
2290 2295 2300 

Thr Ala Pro Leu Phe Lys Glu Asn Ala Glu Ala Ala Lys Gly Tyr Val 
2305 2310 2315 2320 
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Gin Lys Phe He Asp Ser Leu He Glu Asn Lys Glu Glu He He Arg 
2325 2330 2335 

Tyr Gly Leu Trp Gly Thr His Thr Ala Leu Tyr Lys Ser He Ala Ala 
2340 2345 2350 

Arg Leu Gly His Glu Thr Ala Phe Ala Thr Leu Val Leu Lys Trp Leu 
2355 2360 2365 

Ala Phe Gly Gly Glu Ser Val Ser Asp His Val Lys Gin Ala Ala Val 
2370 2375 2380 

Asp Leu Val Val Tyr Tyr Val Met Asn Lys Pro Ser Phe Pro Gly Asp 
2385 2390 2395 2400 

Ser Glu Thr Gin Gin Glu Gly Arg Arg Phe Val Ala Ser Leu Phe He 
2405 2410 2415 

Ser Ala Leu Ala Thr Tyr Thr Tyr Lys Thr Trp Asn Tyr His Asn Leu 
2420 2425 2430 

Ser Lys Val Val Glu Pro Ala Leu Ala Tyr Leu Pro Tyr Ala Thr Ser 
2435 2440 2445 

Ala Leu Lys Met Phe Thr Pro Thr Arg Leu Glu Ser Val Val He Leu 
2450 2455 2460 

Ser Thr Thr He Tyr Lys Thr Tyr Leu Ser He Arg Lys Gly Lys Ser 
2465 2470 2475 2480 

Asp Gly Leu Leu Gly Thr Gly He Ser Ala Ala Met Glu He Leu Ser 
2485 2490 2495 

Gin Asn Pro Val Ser Val Gly He Ser Val Met Leu Gly Val Gly Ala 
2500 2505 2510 

He Ala Ala His Asn Ala He Glu Ser Ser Glu Gin Lys Arg Thr Leu 
2515 2520 2525 

Leu Met Lys Val Phe Val Lys Asn Phe Leu Asp Gin Ala Ala Thr Asp 
2530 2535 2540 

Glu Leu Val. Lys Glu Asn Pro Glu Lys He He Met Ala Leu Phe Glu 
2545 2550 2555 2560 

Ala Val Gin Thr He Gly Asn Pro Leu Arg Leu He Tyr His Leu- Tyr 
2565 2570 2575 
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Gly Val Tyr Tyr Lys Gly Trp Glu Ala Lys Glu Leu Ser Glu Arg Thr 
2580 2585 2590 

Ala Gly. Arg Asn Leu Phe Thr Leu lie Met Phe Glu Ala Phe Glu Leu 
2595 2600 2605 

Leu Gly Met Asp Ser Gin Gly Lys lie Arg Asn Leu Ser Gly Asn Tyr 
2610 2615 2620 

lie Leu Asp Leu lie Tyr Gly Leu His Lys Gin He Asn Arg Gly Leu 
2625 2630 2635 2640 

Lys Lys Met Val Leu Gly Trp Ala Pro Ala Pro Phe Ser Cys Asp Trp 
2645 2650 2655 

Thr Pro Ser Asp Glu Arg He Arg Leu Pro Thr Asp Asn Tyr Leu Arg 
2660 2665 2670 

Val Glu Thr Arg Cys Pro Cys Gly Tyr Glu Met Lys Ala Phe Lys Asn 
2675 2680 2685 

Val Gly Gly Lys Leu Thr Lys Val Glu Glu Ser Gly Pro Phe Leu Cys 
2690 2695 2700 

Arg Asn Arg Pro Gly Arg Gly Pro Val Asn Tyr Arg Val Thr Lys Tyr 
2705 2710 2715 2720 

Tyr Asp Asp Asn Leu Arg Glu He Lys Pro Val Ala Lys Leu Glu Gly 
2725 2730 2735 

Gin Val Glu His Tyr Tyr Lys Gly Val Thr Ala Lys He Asp Tyr Ser 
2740 2745 2750 

Lys Gly Lys Met Leu Leu Ala Thr Asp Lys Trp Glu Val Glu His Gly 
2755 2760 2765 

Val He Thr Arg Leu Ala Lys Arg Tyr Thr Gly Val Gly Phe Asn Gly 
2770 2775 2780 

Ala Tyr Leu Gly Asp Glu Pro Asn His Arg Ala Leu Val Glu Arg Asp 
2785 2790 2795 2800 

Cys Ala Thr He Thr Lys Asn Thr Val Gin Phe Leu Lys Met Lys Lys 
2805 2810 2815 

Gly Cys Ala Phe Thr Tyr Asp Leu Thr He Ser Asn Leu Thr Arg Leu 
2820 2825 2830 
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lie Glu Leu Val His Arg Asn Asn Leu Glu Glu Lys Glu lie Pro Thr 
2835 2840 2845 

Ala Thr Val Thr Thr Trp Leu Ala Tyr Thr Phe Val Asn Glu Asp Val 
2850 2855 2860 

Gly Thr lie Lys Pro Val Leu Gly Glu Arg Val lie Pro Asp Pro Val 
2865 2870 2875 2880 

Val Asp lie Asn Leu Gin Pro Glu Val Gin Val Asp Thr Ser Glu Val 
2885 2890 2895 

Gly lie Thr lie He Gly Arg Glu Thr Leu Met Thr Thr Gly Val Thr 
2900 2905 2910 

Pro Val Leu Glu Lys Val Glu Pro Asp Ala Ser Asp Asn Gin Asn Ser 
2915 2920 2925 

Val Lys He Gly Leu Asp Glu Gly Asn Tyr Pro Gly Pro Gly He Gin 
2930 2935 2940 

Thr His Thr Leu Thr Glu Glu He His Asn Arg Asp Ala Arg Pro Phe 
2945 2950 2955 2960 

He Met He Leu Gly Ser Arg Asn Ser He Ser Asn Arg Ala Lys Thr 
2965 2970 2975 

Ala Arg Asn He Asn Leu Tyr Thr Gly Asn Asp Pro Arg Glu He Arg 
2980 2985 2990 

Asp Leu Met Ala Ala Gly Arg Met Leu Val Val Ala Leu Arg Asp Val 
2995 3000 3005 

Asp Pro Glu Leu Ser Glu Met Val Asp Phe Lys Gly Thr Phe Leu Asp 
3010 3015 3020 

Arg Glu Ala Leu Glu Ala Leu Ser Leu Gly Gin Pro Lys Pro Lys Gin 
3025 3030 3035 3040 

Val Thr Lys Glu Ala Val Arg Asn Leu He Glu Gin Lys Lys Asp Val 
3045 3050 3055 

Glu He Pro Asn Trp Phe Ala Ser Asp Asp Pro Val Phe Leu Glu Val 
3060 3065 3070 

Ala Leu Lys Asn Asp Lys Tyr Tyr Leu Val Gly Asp Val Gly Glu Val 
3075 3080 3085 
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Lys Asp Gin Ala Lys Ala Leu Gly Ala Thr Asp Gin Thr Arg lie lie 
3090 3095 3100 

Lys Glu Val Gly Ser Arg Thr Tyr Ala Met Lys Leu Ser Ser Trp Phe 
3105 . 3110 3115 3120 

Leu Gin Ala Ser Asn Lys Gin Met Ser Leu Thr Pro Leu Phe Glu Glu 
3125 3130 3135 

Leu Leu Leu Arg Cys Pro Pro Ala Thr Lys Ser Asn Lys Gly His Met 
3140 3145 3150 

Ala Ser Ala Tyr Gin Leu Ala Gin Gly Asn Trp Glu Pro Leu Gly Cys 
3155 3160 3165 

Gly Val His Leu Gly Thr lie Pro Ala Arg Arg Val Lys lie His Pro 
3170 3175 3180 

Tyr Glu Ala Tyr Leu Lys Leu Lys Asp Phe lie Glu Glu Glu Glu Lys 
3185 3190 3195 3200 

Lys Pro Arg Val Lys Asp Thr Val lie Arg Glu His Asn Lys Trp lie 
3205 3210 3215 

Leu Lys Lys lie Arg Phe Gin Gly Asn Leu Asn Thr Lys Lys Met Leu 
3220 3225 3230 

Asn Pro Gly Lys Leu Ser Glu Gin Leu Asp Arg Glu Gly Arg Lys Arg 
3235 3240 3245 

Asn lie Tyr Asn His Gin lie Gly Thr lie Met Ser Ser Ala Gly lie 
3250 3255 3260 

Arg Leu Glu Lys Leu Pro lie Val Arg Ala Gin Thr Asp Thr Lys Thr 
3265 3270 3275 3280 

Phe His Glu Ala lie Arg Asp Lys lie Asp Lys Ser Glu Asn Arg Gin 
3285 3290 3295 

Asn Pro Glu Leu His Asn Lys Leu Leu Glu lie Phe His Thr lie Ala 
3300 3305 3310 

Gin Pro Thr Leu Lys His Thr Tyr Gly Glu Val Thr Trp Glu Gin Leu 
3315 3320 3325 

Glu Ala Gly lie Asn Arg Lys Gly Ala Ala Gly Phe Leu Glu Lys Lys 
3330 3335 3340 
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Asn lie Gly Glu Val Leu Asp Ser Glu Lys His Leu Val Glu Gin Leu 
3345 3350 3355 3360 

Val Arg Asp Leu Lys Ala Gly Arg Lys lie Lys Tyr Tyr Glu Thr Ala 
3365 3370 3375 

lie Pro Lys Asn Glu Lys Arg Asp Val Ser Asp Asp Trp Gin Ala Gly 
3380 3385 3390 

Asp Leu Val Val Glu Lys Arg Pro Arg Val lie Gin Tyr Pro Glu Ala 
3395 3400 3405 

Lys Thr Arg Leu Ala lie Thr Lys Val Met Tyr Asn Trp Val Lys Gin 
3410 3415 3420 

Gin Pro Val Val lie Pro Gly Tyr Glu Gly Lys Thr Pro Leu Phe Asn 
3425 3430 3435 3440 

lie Phe Asp Lys Val Arg Lys Glu Trp Asp Ser Phe Asn Glu Pro Val 
3445 3450 3455 

Ala Val Ser Phe Asp Thr Lys Ala Trp Asp Thr Gin Val Thr Ser Lys 
3460 3465 3470 

Asp Leu Gin Leu lie Gly Glu lie Gin Lys Tyr Tyr Tyr Lys Lys Glu 
3475 3480 3485 

Trp His Lys Phe lie Asp Thr lie Thr Asp His Met Thr Glu Val Pro 
3490 3495 3500 

Val He Thr Ala Asp Gly Glu Val Tyr He Arg Asn Gly Gin Arg Gly 
3505 3510 3515 3520 

Ser Gly Gin Pro Asp Thr Ser Ala Gly Asn Ser Met Leu Asn Val Leu 
3525 3530 3535 

Thr Met Met Tyr Ala Phe Cys Glu Ser Thr Gly Val Pro Tyr Lys Ser 
3540 3545 3550 

Phe Asn Arg Val Ala Arg He His Val Cys Gly Asp Asp Gly Phe Leu 
3555 3560 3565 

He Thr Glu Lys Gly Leu Gly Leu Lys Phe Ala Asn Lys Gly Met Gin 
3570 3575 3580 

He Leu His Glu Ala Gly Lys Pro Gin Lys He Thr Glu Gly Glu Lys 
3585 3590 3595 3600 
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Met Lys Val Ala Tyr Arg Phe Glu Asp lie Glu Phe Cys Ser His Thr 
3605 3610 3615 

Pro Val Pro Val Arg Trp Ser Asp Asn Thr Ser Ser His Met Ala Gly 
3620 3625 3630 

Arg Asp Thr Ala Val lie Leu Ser Lys Met Ala Thr Arg Leu Asp Ser 
3635 3640 3645 

Ser Gly Glu Arg Gly Thr Thr Ala Tyr Glu Lys Ala Val Ala Phe Ser 
3650 3655 3660 

Phe Leu Leu Met Tyr Ser Trp Asn Pro Leu Val Arg Arg lie Cys Leu 
3665 3670 3675 3680 

Leu Val Leu Ser Gin Gin Pro Glu Thr Asp Pro Ser Lys His Ala Thr 
3685 3690 3695 

Tyr Tyr Tyr Lys Gly Asp Pro lie Gly Ala Tyr Lys Asp Val lie Gly 
3700 3705 3710 

Arg Asn Leu Ser Glu Leu Lys Arg Thr Gly Phe Glu Lys Leu Ala Asn 
3715 3720 3725 

Leu' Asn Leu Ser Leu Ser Thr Leu Gly lie Trp Thr Lys His Thr Ser 
3730 3735 3740 

Lys Arg lie lie Gin Asp Cys Val Ala lie Gly Lys Glu Glu Gly Asn 
3745 3750 3755 3760 

Trp Leu Val Asn Ala Asp Arg Leu lie Ser Ser Lys Thr Gly His Leu 
3765 3770 3775 

Tyr lie Pro Asp Lys Gly Phe Thr Leu Gin Gly Lys His Tyr Glu Gin 
3780 3785 3790 

Leu Gin Leu Arg Thr Glu Thr Asn Pro Val Met Gly Val Gly Thr Glu 
3795 3800 3805 

Arg Tyr Lys Leu Gly Pro lie Val Asn Leu Leu Leu Arg Arg Leu Lys 
3810 3815 3820 

lie Leu Leu Met Thr Ala Val Gly Val Ser Ser 
3825 3830 3835 



<210> 3 
<211> 9711 



20 




<212> DNA 

<213> Hepatitis C virus 
<400> 3 

acccgcccct aataggggcg acactccgcc 
cttcacgcag aaagcgtcta gccatggcgt 
ccccctcccg ggagagccat agtggtctgc 
aagactgggt cctttcttgg ataaacccac 
caagactgct agccgagtag cgttgggttg 
tgcttgcgag tgccccggga ggtctcgtag 
tcaaagaaaa accaaaagaa acaccaaccg 
cggccagatc gttggcggag tatacttgtt 
cgcgacaagg aagacttcgg agcggtccca 
agatcggcgc tccactggca aatcctgggg 
gaatgaggga ctcggctggg caggatggct 
gggccccaat gacccccggc ataggtcgcg 
gtgcggcttt gccgacctca tggggtacat 
cgccagagct ctcgcgcatg gcgtgagagt 
gaacttaccc ggttgctcct tttctatctt 
cccggtctcc gctgccgaag tgaagaacat 
caccaatgac agcattacct ggcagctcca 
cccgtgcgag aaagtgggga atgcatctca 
cgtgcagcgg cccggcgccc tcacgcaggg 
gtccgccacg ctctgctctg ccctctacgt 
agcccaaatg ttcattgtct cgccgcagca 
catctaccct ggtaccatca ctggacaccg 
gcccacggct accatgatct tggcgtacgc 
cattagcggg gctcattggg gcgtcatgtt 
gtgggcgaaa gtcgttgtca tccttctgtt 
tgttgggggt tctgccgcgc agaccaccgg 
caggcagaaa atccagctcg ttaacaccaa 
gaactgcaat gactccttgc acaccggctt 
caactcgtca ggatgtcccg aacgcatgtc 
gggatggggc gccttgcaat atgaggataa 
ttgctggcac tacccaccaa ggcagtgtgg 
agtgtactgt ttcaccccca gcccagtggt 
cacttacacg tggggggaga atgagacaga 
gctggggtca tggttcggct gcacgtggat 
cgcaccaccc tgccgtacta gagctgactt 
ggactgtttt aggaagcatc ctgataccac 
cacgccaagg tgcctgatcg actaccccta 
ctataccatc ttcaaaataa ggatgtatgt 
atgcaatttc actcgtgggg atcgttgcaa 
tcctttgttg cactccacca cggaatgggc 
cgccttgtcg actggtcttc tccacctcca 
tggcctatca cctgccctca caaaatacat 
cctgctctta gcggacgcca gggtttgcgc 
ggccgaagca gcactagaga agctggtcat 




atgaatcact cccctgtgag gaactactgt 60 
tagtatgagt gtcgtacagc ctccaggccc 12 0 
ggaaccggtg agtacaccgg aattgccggg 180 
tctatgcccg gccatttggg cgtgcccccg 24 0 
cgaaaggcct tgtggtactg cctgataggg 300 
accgtgcacc atgagcacaa atcctaaacc 360 
tcgcccacaa gacgttaagt ttccgggcgg 420 
gccgcgcagg ggccccaggt tgggtgtgcg 4 80 
gccacgtgga aggcgccagc ccatccctaa 540 
aaaaccagga tacccctggc ccctatacgg 600 
cctgtccccc cgaggttccc gtccctcttg 660 
caacgtgggt aaggtcatcg ataccctaac 720 
ccctgtcgtg ggcgccccgc tcggcggcgt 780 
cctggaggac ggggttaatt ttgcaacagg 84 0 
cttgctggcc ctgctgtcct gcatcaccac 900 
cagtaccggc tacatggtga ctaacgactg 960 
ggctgctgtc ctccacgtcc ccgggtgcgt 1020 
gtgctggata ccggtctcac cgaatgtggc 1080 
cttgcggacg cacatcgaca tggttgtgat 114 0 
gggggacctc tgcggtgggg tgatgctcgc 1200 
ccactggttt gtccaagact gcaattgctc 1260 
catggcatgg gacatgatga tgaactggtc 1320 
gatgcgtgtc cccgaggtca ttatagacat 1380 
cggcttggcc tacttctcta tgcagggagc 1440 
ggccgccggg gtggacgcgc gcacccatac 1500 
gcgcctcacc agcttatttg acatgggccc 1560 
tggcagctgg cacatcaacc gcaccgccct 1620 
tatcgcgtct ctgttctaca cccacagctt 1680 
cgcctgccgc agtatcgagg ccttccgggt 1740 
tgtcaccaat ccagaggata tgagacccta 1800 
cgtggtctcc gcgaagactg tgtgtggccc 1860 
agtgggcacg accgacaggc ttggagcgcc 1920 
tgtcttccta ttgaacagca ctcgaccacc 1980 
gaactcttct ggctacacca agacttgcgg 2040 
caacgccagc acggacctgt tgtgccccac 2100 
ttacctcaaa tgcggctctg ggccctggct 2160 
caggctctgg cattacccct gcacagttaa 2220 
gggaggggtt gagcacaggc tcacggctgc 2280 
cttggaggac agagacagaa gtcaactgtc 2340 
cattttacct tgctcttact cggacctgcc 2400 
ccaaaacatc gtggacgtac aattcatgta 2460 
cgtccgatgg gagtgggtaa tactcttatt 2520 
ctgcttatgg atgctcatct tgttgggcca 2580 
cttgcacgct gcgagcgcag ctagctgcaa 2640 
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tggcttccta tattttgtca tctttttcgt 
ccccttagct acctattccc tcactggcct 
gccccaacag gcttatgctt atgacgcatc 
ggtaatgatc actctcttta ctctcacccc 
gtggtggttg tgctatcttc tgaccctggg 
tatgcaggtg cgcggtggcc gtgatggcat 
tgtggtgttt gacataacca agtggctctt 
aggtgctttg acgcgcgtgc cgtacttcgt 
catggcaagg catctcgcgg ggggcaggta 
gtggactggc acttacatct atgaccacct 
cctgcgggac ctggcggtcg ccgttgagcc 
cattgtctgg ggagcggaga cagctgcttg 
cgcccgactt ggtcgggagg tcctccttgg 
gagtcttctc gcccccatca ctgcttacgc 
agtggtgagc atgacggggc gcgacaagac 
cacagtcact cagtccttcc tcggaacatc 
tggagctggc aacaagactc tggccggctc 
tgctgagggg gacttagtag ggtggcccag 
cacgtgtgga gcggtcgacc tgtacctggt 
aagacgcggg gacaaacggg gagcgctact 
gtcctcagga ggcccggtgc tatgccccag 
tgtgtgctct cggggcgtgg ctaagtccat 
cgtcacgcgg tcccccacct ttagtgacaa 
tcaggtcggg tacttgcatg ccccgactgg 
atatgctgct caggggtata aagtgctagt 
gtttggggcg tacttgtcta aggcacatgg 
gactgtgacg accggggcgc ccatcacgta 
gggctgtgcg ggcggcgcct acgacatcat 
taccaccatc cttggcatcg gaacagtcct 
aactgtgctg gctacagcta cgccccctgg 
ggaggtggcc cttgggcagg agggcgagat 
ttacatcaag ggaggaagac atctgatctt 
cgcggcggcc cttcggggta tgggcttgaa 
ctccgtaata ccaactcagg gagacgtagt 
gtatactggg gactttgact ccgtgatcga 
cttcagttta gaccccacat tcaccataac 
acgtagccag cgccggggtc gcacgggtag 
cactggtgag cgagcctcag gaatgtttga 
aggggccgca tggtatgagc tcacaccatc 
caacacgccc ggtttgcctg tgtgccaaga 
cggcctcaca cacatagatg cccacttcct 
cgcatactta acagcctacc aggctacagt 
ctgggacgtc atgtggaagt gtttgactcg 
tctcctgtac cgcttgggct ctgttaccaa 
atacatcgcc acctgcatgc aagccgacct 
agggggagtc ttggcggccg tcgccgcgta 
cggccgcttg cacattaacc agcgagccgt 
ggcttttgat gagatggagg aatgtgcctc 




ggctgcttgg tacatcaagg gtcgggtagt 2700 
gtggtccttt agcctactgc tcctagcatt 2760 
tgtgcatggc cagataggag cggctctgct 2820 
cgggtataag acccttctca gccggttttt 2880 
ggaagctatg gtccaggagt gggcaccacc 2 940 
catatgggcc gtcgccatat tctacccagg 3000 
ggcggtgctt gggcctgctt acctcctaaa 3060 
cagggctcac gctctactga ggatgtgcac 312 0 
cgtccagatg gcgctactag cccttggcag 3180 
cacccctatg tcggattggg ctgctagtgg 324 0 
tatcatcttc agtccgatgg agaagaaagt 3300 
tggggacatt ttacacggac ttcccgtgtc 3 360 
cccagctgat ggctatacct ccaaggggtg 3420 
ccagcagaca cgtggccttt tgggcaccat 3480 
agaacaggct ggggaaattc aggtcctgtc 354 0 
catctcgggg gttttgtgga ctgtctacca 3600 
acggggtccg gtcacgcaga tgtactccag 3660 
cccccctggg actaaatctt tggagccgtg 3720 
cacgcggaac gctgatgtca tcccggctcg 3780 
ctccccgaga cctctttcca ccttgaaggg 3840 
gggccacgct gtcggagtct tccgggcagc 3900 
agatttcatc cccgttgaga cactcgacat 3960 
cagcacacca cctgctgtgc cccagaccta 4020 
cagtggaaag agcaccaaag ttcctgtcgc 4 080 
gcttaatccc tcagtggctg ccaccctggg 4140 
catcaatccc aacattagga ctggagtcag 4200 
ctccacatat ggcaaattcc tcgccgatgg 4260 
catatgtgat gaatgccatg ccgtggactc 4320 
tgatcaagca gagacagctg gggtcagact 4380 
gtcagtgaca accccccacc ccaacataga 4440 
ccccttctat gggagggcga ttcccctgtc 4500 
ctgccattca aagaaaaagt gtgacgagct 4560 
ctcagtggca tactacagag ggttggacgt 4620 
ggtcgtcgcc accgacgccc tcatgacagg 4680 
ctgcaacgta gcggtcactc aagttgtaga 4740 
cacacagatt gtccctcaag acgctgtctc 4800 
gggaagactg ggcatttata ggtatgtttc 4 860 
cagtgtagtg ctctgtgagt gctacgacgc 4920 
ggagaccacc gtcaggctca gggcgtattt 4 980 
ccatcttgag ttttgggagg cagttttcac 5040 
ttcccaaaca aagcaatcgg gggaaaattt 5100 
gtgcgctagg gccaaagccc cccccccgtc 5160 
actcaagccc acactcgtgg gccccacacc 5220 
cgaggtcacc ctcacacatc ccgtgacgaa 5280 
tgaggtcatg accagcacat gggtcttggc 5340 
ttgcctggcg accgggtgtg tttgcatcat 5400 
cgttgcgccg gacaaggagg tcctctatga 5460 
tagggcggct ctcattgaag aggggcagcg 5520 
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gatagccgag atgctgaagt ccaagatcca 
tcaagacata caacccactg tgcaggcttc 
acacatgtgg aacttcatta gcggcatcca 
gaaccctgca gtagcttcca tgatggcgtt 
aagcaccact atccttctca acattttggg 
cgcgggggcc actggcttcg ttgtcagtgg 
cttaggtaag gtgctagtgg acatcctggc 
cgtcgcattc aagatcatgt ctggcgagaa 
gcctggaatt ctgtctccgg gtgccttggt 
ccgacacgtg ggaccggggg aaggcgccgt 
ttccagagga aatcacgtcg cccccaccca 
tgtgacccaa ctacttggct cccttaccat 
gattactgag gactgcccca tcccatgcgg 
ggtttgcacc atcctaacag actttaaaaa 
gcccggcctc ccctttgtct cctgtcaaaa 
catcatgacc acacggtgtc cttgcggcgc 
catgagaatc acggggccta agacctgcat 
ttgttacacg gagggccagt gcgtgccgaa 
gagggtggcg gcctcagagt acgcggaggt 
aggactcacc actgataact tgaaagtccc 
ctgggtggac ggagtgcaga tccataggtt 
tgaggtctcg ttctgcgttg ggcttaattc 
ccctgaaccc gacacagacg tattgatgtc 
ggagactgca gcgcggcgtt tagcgcgggg 
gagccagcta tcggcaccat cgctgcgagc 
tgtggacatg gtggatgcta acctgttcat 
gtccaaagtg gtcgttctgg actctctcga 
gccttcgata ccatcagaat acatgctccc 
ctgggcacgg cctgattaca acccaccgct 
accggccact gttgcgggct gtgctctccc 
aaggaggcgc cggacagtgg gcctaagtga 
ggccattaag tcctttggcc agcccccccc 
999cgctgcc gattccggca gtcagacgcc 
ttccatctct tccatgcccc ccctcgaggg 
gcaggtagag ccccaacccc ccccccaggg 
gtcctggtct acttgctccg aggaggacga 
ctggaccggg gctctaataa ctccttgtag 
cttgagcaac tccctgttgc gatatcacaa 
ctcactaagg gctaaaaagg taacttttga 
ctcagtctta aaggacatta agctagcggc 
ggaggaggct tgccagttaa ccccacccca 
taaggaggtc cgcagcttgt ccgggagggc 
cctcctggag gactcagaaa caccaattcc 
ctgcgtggac cccaccaagg ggggcaagaa 
cggcgtcagg gtctgcgaga agatggccct 
ggtgatgggg gcttcttatg gattccagta 
gaaagcatgg gcggaaaaga aggaccctat 
ctcaaccgtc actgagagag acatcaggac 




aggcttattg cagcaagctt ccaaacaagc 5580 
atggcccaag gtagaacaat tctgggccaa 5640 
atacctcgca ggactatcaa cactgccagg 5700 
cagtgccgcc ctcaccagtc cgctgtcaac 5760 
gggctggcta gcatcccaaa ttgcaccacc 5820 
cctagtggga gctgccgtag gcagtatagg 5880 
agggtatggt gcgggcattt cgggggctct 5 94 0 
gccctccatg gaggatgtcg tcaacttgct 6000 
agtgggagtc atctgcgcgg ccattctgcg 6060 
ccaatggatg aatagactca ttgcctttgc 6120 
ctacgtgacg gagtcggatg cgtcgcagcg 6180 
aaccagcctg ctcagaagac tccacaactg 6240 
cggctcgtgg ctccgcgatg tgtgggactg 6300 
ttggctgacc tccaaattat tcccaaagat 63 60 
ggggtacaag ggcgtgtggg ccggcactgg 64 20 
caatatctct ggcaatgtcc gcttgggctc 6480 
gaatatctgg caggggacct ttcctatcaa 6540 
acccgcgcca aactttaagg tcgccatctg 6600 
gacgcagcac gggtcatacc actacataac 6660 
ctgccaacta ccctctcccg agttcttttc 6720 
tgcccccaca ccgaagccgt ttttccggga 6780 
atttgtcgtc gggtcccagc ttccttgcga 6840 
catgctaaca gatccatctc atatcacggc 6900 
gtcaccccca tccgaggcaa gctcctcggc 6960 
cacctgcacc acccacggca aagcctatga 7020 
999999 c 9 at gtgactcgga tagagtctgg 7080 
cccaatggtc gaagaaagga gcgaccttga 7140 
caagaagagg ttcccaccag ctttaccggc 7200 
tgtggaatcg tggaaaaggc cagattacca 7260 
tcctcctagg aaaaccccga cgcctccccc 7320 
ggactccata ggagatgccc ttcaacagct 7380 
aagcggcgat tcaggccttt ccacgggggc 7440 
tcctgatgag ttggcccttt cggagacagg 7500 
ggagcttgga gatccagacc tggagcctga 7560 
99999t99 ca gctcccggct cggactcggg 7620 
ctccgtcgtg tgctgctcca tgtcatactc 7680 
tcccgaagag gagaagttac cgattaaccc 7740 
caaggtgtac tgtaccacaa caaagagcgc 7800 
taggatgcaa gtgctcgact cctactacga 7860 
ctccaaggtc accgcaaggc tcctcaccat 7920 
ttctgcaaga tctaaatatg ggtttggggc 7980 
cgttaaccac atcaagtccg tgtggaagga 804 0 
cacaaccatt atggccaaaa atgaggtgtt 8100 
agcagctcgc cttatcgttt accctgacct 8160 
ttatgacatt acacaaaaac ttcctcaggc 8220 
ttcccccgct cagcgggtag agtttctctt 8280 
gggtttttcg tatgataccc gatgctttga 8340 
tgaggagtcc atatatcggg cctgctcctt 8400 
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gcccgaggag gcccacactg ccatacactc 
tatgttcaac agcaagggcc aaacctgcgg 
caccactagc atggggaaca ccatcacatg 
tgcagggata atcgcgccca caatgctggt 
aagccagggg accgaggagg acgagcggaa 
gtattctgcc cctcctggtg acccccccag 
ttgctcctca aatgtgtctg tggcgctggg 
cagagaccct accactccaa tcgcccgggc 
caattcatgg ctgggaaaca tcatccagta 
gatgacacac ttcttctcca ttctcatggc 
tgagatgtac ggagcggtgt actccgtgag 
gttacatggg cttgacgctt tttctctgca 
ggcttcagcc ctcagaaaac ttggggcgcc 
tgcagtcagg gcgtccctca tctcccgtgg 
cttcaattgg gcggtgaaga ccaagctcaa 
ggatttatcc agctggttca ccgtcggcgc 
gcgtgcccga ccccgcttat tgctctttgg 
tttcctactc cccgctcggt agagcggcac 
cttttttttt tttttttttt tttttttttt 
tttttttttt tttttttttt tttttctttt 
tactttcttt cctggtggct ccatcttagc 
gagccgcatg actgcagaga gtgccgtaac 




gctaactgag agactttacg tgggagggcc 8460 
gtacaggcgt tgccgcgcca gcggggtgct 8 52 0 
ctacgtgaaa gccttagcgg cttgtaaagc 8580 
atgcggcgat gacttggttg tcatctcaga 864 0 
cctgagagcc ttcacggagg ctatgaccag 8700 
accggagtat gatctggagc tgataacatc 8760 
cccacaaggc cgccgcagat actacctgac 8820 
tgcctgggaa acagttagac actcccctgt 8880 
cgccccgacc atatgggctc gcatggtcct 8940 
tcaagacacg ctggaccaga acctcaactt 9000 
tcccttggac ctcccagcta taattgaaag 9060 
cacatacact ccccacgaac tgacacgggt 9120 
acccctcaga gcgtggaaga gccgggcacg 9180 
ggggagagcg gccgtttgcg gtcgatatct 9240 
actcactcca ttgccggaag cgcgcctcct 9300 
cggcgggggc gacatttatc acagcgtgtc 9360 
cctactccta ctttttgtag gggtaggcct 9420 
acattagcta cactccatag ctaactgtcc 9480 
tttttttttt tttttttttt tttttttttt 9540 
tttctctttt ccttctttct taccttattt 9600 
cctagtcacg gctagctgtg aaaggtccgt 9660 
tggtctctct gcagatcatg t 9711 



4 

3033 
PRT 

Hepatitis C virus 
<400> 4 

Met Ser Thr Asn Pro Lys Pro Gin Arg Lys Thr Lys Arg Asn Thr Asn 
15 10 15 

Arg Arg Pro Gin Asp Val Lys Phe Pro Gly Gly Gly Gin lie Val Gly 
20 25 30 

Gly Val Tyr Leu Leu Pro Arg Arg Gly Pro Arg Leu Gly Val Arg Ala 
35 40 45 

Thr Arg Lys Thr Ser Glu Arg Ser Gin Pro Arg Gly Arg Arg Gin Pro 
50 55 60 

lie Pro Lys Asp Arg Arg Ser Thr Gly Lys Ser Trp Gly Lys Pro Gly 
65 70 75 80 

Tyr Pro Trp Pro Leu Tyr Gly Asn Glu Gly Leu Gly Trp Ala Gly Trp 
85 90 95 



<210> 
<211> 
<212> 
<213> 
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Leu Leu Ser Pro Arg Gly Ser Arg Pro Ser Trp Gly Pro Asn Asp Pro 
100 105 110 

Arg His Arg Ser Arg Asn Val Gly Lys Val lie Asp Thr Leu Thr Cys 
115 120 125 

Gly Phe Ala Asp Leu Met Gly Tyr lie Pro Val Val Gly Ala Pro Leu 
130 135 140 

Gly Gly Val Ala Arg Ala Leu Ala His Gly Val Arg Val Leu Glu Asp 
145 150 155 160 

Gly Val Asn Phe Ala Thr Gly Asn Leu Pro Gly Cys Ser Phe Ser lie 
165 170 175 

Phe Leu Leu Ala Leu Leu Ser Cys lie Thr Thr Pro Val Ser Ala Ala 
180 185 190 

Glu Val Lys Asn lie Ser Thr Gly Tyr Met Val Thr Asn Asp Cys Thr 
195 200 205 

Asn Asp Ser lie Thr Trp Gin Leu Gin Ala Ala Val Leu His Val Pro 
210 215 220 

Gly Cys Val Pro Cys Glu Lys Val Gly Asn Ala Ser Gin Cys Trp He 
225 230 235 240 

Pro Val Ser Pro Asn Val Ala Val Gin Arg Pro Gly Ala Leu Thr Gin 
245 250 255 

Gly Leu Arg Thr His He Asp Met Val Val Met Ser Ala Thr Leu Cys 
260 265 270 

Ser Ala Leu Tyr Val Gly Asp Leu Cys Gly Gly Val Met Leu Ala Ala 
275 280 285 

Gin Met Phe He Val Ser Pro Gin His His Trp Phe Val Gin Asp Cys 
290 295 300 



Asn Cys Ser He 
305 

Asp Met Met Met 



Ala Met Arg Val 
340 



Tyr Pro Gly Thr 
310 

Asn Trp Ser Pro 
325 

Pro Glu Val He 



He Thr Gly His 
315 

Thr Ala Thr Met 
330 

He Asp He He 
345 



Arg Met Ala Trp 
320 

He Leu Ala Tyr 
335 

Ser Gly Ala His 
350 
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Trp Gly Val Met Phe Gly Leu Ala Tyr Phe Ser Met Gin Gly Ala Trp 
355 360 365 

Ala Lys Val Val Val lie Leu Leu Leu Ala Ala Gly Val Asp Ala Arg 
370 375 380 

Thr His Thr Val Gly Gly Ser Ala Ala Gin Thr Thr Gly Arg Leu Thr 
385 390 395 400 

Ser Leu Phe Asp Met Gly Pro Arg Gin Lys lie Gin Leu Val Asn Thr 
405 410 415 

Asn Gly Ser Trp His lie Asn Arg Thr Ala Leu Asn Cys Asn Asp Ser 
420 425 430 

Leu His Thr Gly Phe lie Ala Ser Leu Phe Tyr Thr His Ser Phe Asn 
435 440 445 

Ser Ser Gly Cys Pro Glu Arg Met Ser Ala Cys Arg Ser lie Glu Ala 
450 455 460 

Phe Arg Val Gly Trp Gly Ala Leu Gin Tyr Glu Asp Asn Val Thr Asn 
465 470 475 480 

Pro Glu Asp Met Arg Pro Tyr Cys Trp His Tyr Pro Pro Arg Gin Cys 
485 490 495 

Gly Val Val Ser Ala Lys Thr Val Cys Gly Pro Val Tyr Cys Phe Thr 
500 505 510 

Pro Ser Pro Val Val Val Gly Thr Thr Asp Arg Leu Gly Ala Pro Thr 
515 520 525 

Tyr Thr Trp Gly Glu Asn Glu Thr Asp Val Phe Leu Leu Asn Ser Thr 
530 535 540 

Arg Pro Pro Leu Gly Ser Trp Phe Gly Cys Thr Trp Met Asn Ser Ser 
545 550 555 560 

Gly Tyr Thr Lys Thr Cys Gly Ala Pro Pro Cys Arg Thr Arg Ala Asp 
565 570 575 

Phe Asn Ala Ser Thr Asp Leu Leu Cys Pro Thr Asp Cys Phe Arg Lys 
580 585 590 

His Pro Asp Thr Thr Tyr Leu Lys Cys Gly Ser Gly Pro Trp Leu Thr 
595 600 605 
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Pro Arg Cys Leu lie Asp Tyr Pro Tyr Arg Leu Trp His Tyr Pro Cys 
610 615 620 

Thr Val Asn Tyr Thr lie Phe Lys lie Arg Met Tyr Val Gly Gly Val 
625 630 635 640 

Glu His Arg Leu Thr Ala Ala Cys Asn Phe Thr Arg Gly Asp Arg Cys 
645 650 655 

Asn Leu Glu Asp Arg Asp Arg Ser Gin Leu Ser Pro Leu Leu His Ser 
660 665 670 

Thr Thr Glu Trp Ala lie Leu Pro Cys Ser Tyr Ser Asp Leu Pro Ala 
675 680 685 

Leu Ser Thr Gly Leu Leu His Leu His Gin Asn lie Val Asp Val Gin 
690 695 700 

Phe Met Tyr Gly Leu Ser Pro Ala Leu Thr Lys Tyr lie Val Arg Trp 
705 710 715 720 

Glu Trp Val lie Leu Leu Phe Leu Leu Leu Ala Asp Ala Arg Val Cys 
725 730 735 

Ala Cys Leu Trp Met Leu lie Leu Leu Gly Gin Ala Glu Ala Ala Leu 
740 745 750 

Glu Lys Leu Val lie Leu His Ala Ala Ser Ala Ala Ser Cys Asn Gly 
755 760 765 

Phe Leu Tyr Phe Val lie Phe Phe Val Ala Ala Trp Tyr lie Lys Gly 
770 775 780 

Arg Val Val Pro Leu Ala Thr Tyr Ser Leu Thr Gly Leu Trp Ser Phe 
785 790 795 800 

Ser Leu Leu Leu Leu Ala Leu Pro Gin Gin Ala Tyr Ala Tyr Asp Ala 
805 810 815 

Ser Val His Gly Gin lie Gly Ala Ala Leu Leu Val Met lie Thr Leu 
820 825 830 

Phe Thr Leu Thr Pro Gly Tyr Lys Thr Leu Leu Ser Arg Phe Leu Trp 
835 840 845 

Trp Leu Cys Tyr Leu Leu Thr Leu Gly Glu Ala Met Val Gin Glu Trp 
850 855 860 
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Ala Pro Pro Met Gin Val Arg Gly Gly Arg Asp Gly lie lie Trp Ala 
865 870 875 880 

Val Ala lie Phe Tyr Pro Gly Val Val Phe Asp lie Thr Lys Trp Leu 
885 890 895 

Leu Ala Val Leu Gly Pro Ala Tyr Leu Leu Lys Gly Ala Leu Thr Arg 
900 905 910 

Val Pro Tyr Phe Val Arg Ala His Ala Leu Leu Arg Met Cys Thr Met 
915 920 925 

Ala Arg His Leu Ala Gly Gly Arg Tyr Val Gin Met Ala Leu Leu Ala 
930 935 940 

Leu Gly Arg Trp Thr Gly Thr Tyr lie Tyr Asp His Leu Thr Pro Met 
945 950 955 960 

Ser Asp Trp Ala Ala Ser Gly Leu Arg Asp Leu Ala Val Ala Val Glu 
965 970 975 

Pro lie lie Phe Ser Pro Met Glu Lys Lys Val lie Val Trp Gly Ala 
980 985 990 

Glu Thr Ala Ala Cys Gly Asp lie Leu His Gly Leu Pro Val Ser Ala 
995 1000 1005 

Arg Leu Gly Arg Glu Val Leu Leu Gly Pro Ala Asp Gly Tyr Thr Ser 
1010 1015 1020 

Lys Gly Trp Ser Leu Leu Ala Pro lie Thr Ala Tyr Ala Gin Gin Thr 
1025 1030 1035 1040 

Arg Gly Leu Leu Gly Thr lie Val Val Ser Met Thr Gly Arg Asp Lys 
1045 1050 1055 

Thr Glu Gin Ala Gly Glu lie Gin Val Leu Ser Thr Val Thr Gin Ser 
1060 1065 1070 

Phe Leu Gly Thr Ser lie Ser Gly Val Leu Trp Thr Val Tyr His Gly 
1075 1080 1085 

Ala Gly Asn Lys Thr Leu Ala Gly Ser Arg Gly Pro Val Thr Gin Met 
1090 1095 1100 

Tyr Ser Ser Ala Glu Gly Asp Leu Val Gly Trp Pro Ser Pro Pro Gly 
1105 1110 1115 1120 
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Thr Lys Ser Leu Glu Pro Cys Thr Cys Gly Ala Val Asp Leu Tyr Leu 
1125 1130 1135 

Val Thr Arg Asn Ala Asp Val lie Pro Ala Arg Arg Arg Gly Asp Lys 
1140 1145 1150 

Arg Gly Ala Leu Leu Ser Pro Arg Pro Leu Ser Thr Leu Lys Gly Ser 
1155 1160 1165 

Ser Gly Gly Pro Val Leu Cys Pro Arg Gly His Ala Val Gly Val Phe 
1170 1175 1180 

Arg Ala Ala Val Cys Ser Arg Gly Val Ala Lys Ser lie Asp Phe lie 
1185 1190 1195 1200 

Pro Val Glu Thr Leu Asp lie Val Thr Arg Ser Pro Thr Phe Ser Asp 
1205 1210 1215 

Asn Ser Thr Pro Pro Ala Val Pro Gin Thr Tyr Gin Val Gly Tyr Leu 
1220 . 1225 1230 

His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys Val Pro Val Ala Tyr 
1235 1240 1245 

Ala Ala Gin Gly Tyr Lys Val Leu Val Leu Asn Pro Ser Val Ala Ala 
1250 1255 1260 

Thr Leu Gly Phe Gly Ala Tyr Leu Ser Lys Ala His Gly lie Asn Pro 
1265 1270 1275 1280 

Asn lie Arg Thr Gly Val Arg Thr Val Thr Thr Gly Ala Pro lie Thr 
1285 1290 1295 

Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp Gly Gly Cys Ala Gly Gly 
1300 1305 1310 

Ala Tyr Asp lie lie lie Cys Asp Glu Cys His Ala Val Asp Ser Thr 
1315 1320 1325 

Thr He Leu Gly He Gly Thr Val Leu Asp Gin Ala Glu Thr Ala Gly 
1330 1335 1340 

Val Arg Leu Thr Val Leu Ala Thr Ala Thr Pro Pro Gly Ser Val Thr 
1345 1350 1355 1360 

Thr Pro His Pro Asn He Glu Glu Val Ala Leu Gly Gin Glu Gly Glu 
1365 1370 1375 
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lie Pro Phe Tyr Gly Arg Ala lie Pro Leu Ser Tyr lie Lys Gly Gly 
1380 1385 1390 

Arg His Leu lie Phe Cys His Ser Lys Lys Lys Cys Asp Glu Leu Ala 
1395 1400 1405 



Ala Ala Leu Arg Gly Met Gly Leu Asn Ser Val Ala Tyr Tyr Arg Gly 
1410 1415 1420 

Leu Asp Val Ser Val lie Pro Thr Gin Gly Asp Val Val Val Val Ala 
1425 1430 1435 1440 

Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly Asp Phe Asp Ser Val lie 
1445 1450 1455 

Asp Cys Asn Val Ala Val Thr Gin Val Val Asp Phe Ser Leu Asp Pro 
1460 1465 1470 

Thr Phe Thr lie Thr Thr Gin lie Val Pro Gin Asp Ala Val Ser Arg 
1475 1480 1485 

Ser Gin Arg Arg Gly Arg Thr Gly Arg Gly Arg Leu Gly lie Tyr Arg 
1490 1495 1500 



Tyr Val Ser Thr Gly Glu Arg Ala Ser Gly Met Phe Asp Ser Val Val 
1505 1510 1515 1520 

Leu Cys Glu Cys Tyr Asp Ala Gly Ala Ala Trp Tyr Glu Leu Thr Pro 
1525 1530 1535 

Ser Glu Thr Thr Val Arg Leu Arg Ala Tyr Phe Asn Thr Pro Gly Leu 
1540 1545 1550 

Pro Val Cys Gin Asp His Leu Glu Phe Trp Glu Ala Val Phe Thr Gly 
1555 1560 1565 

Leu Thr His lie Asp Ala His Phe Leu Ser Gin Thr Lys Gin Ser Gly 
1570 1575 1580 

Glu Asn Phe Ala Tyr Leu Thr Ala Tyr Gin Ala Thr Val Cys Ala Arg 
1585 1590 1595 1600 

Ala Lys Ala Pro Pro Pro Ser Trp Asp Val Met Trp Lys Cys Leu Thr 
1605 1610 1615 

Arg Leu Lys Pro Thr Leu Val Gly Pro Thr Pro Leu Leu Tyr Arg Leu 
1620 1625 1630 
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Gly Ser Val Thr Asn Glu Val Thr 
1635 1640 

lie Ala Thr Cys Met Gin Ala Asp 
1650 1655 

Val Leu Ala Gly Gly Val Leu Ala 
1665 1670 

Thr Gly Cys Val Cys lie lie Gly 
1685 




Leu Thr His Pro Val Thr Lys Tyr 
1645 

Leu Glu Val Met Thr Ser Thr Trp 
1660 

Ala Val Ala Ala Tyr Cys Leu Ala 
1675 1680 

Arg Leu His lie Asn Gin Arg Ala 
1690 1695 



Val Val Ala Pro Asp Lys Glu Val Leu Tyr Glu Ala Phe Asp Glu Met 
1700 1705 1710 

Glu Glu Cys Ala Ser Arg Ala Ala Leu lie Glu Glu Gly Gin Arg lie 
1715 1720 1725 



Ala Glu Met Leu Lys Ser Lys lie Gin Gly Leu Leu Gin Gin Ala Ser 
1730 1735 1740 

Lys Gin Ala Gin Asp lie Gin Pro Thr Val Gin Ala Ser Trp Pro Lys 
1745 1750 1755 1760 

Val Glu Gin Phe Trp Ala Lys His Met Trp Asn Phe lie Ser Gly lie 
1765 1770 1775 

Gin Tyr Leu Ala Gly Leu Ser Thr Leu Pro Gly Asn Pro Ala Val Ala 
1780 1785 1790 

Ser Met Met Ala Phe Ser Ala Ala Leu Thr Ser Pro Leu Ser Thr Ser 
1795 1800 1805 

Thr Thr lie Leu Leu Asn lie Leu Gly Gly Trp Leu Ala Ser Gin lie 
1810 1815 1820 

Ala Pro Pro Ala Gly Ala Thr Gly Phe Val Val Ser Gly Leu Val Gly 
1825 1830 1835 1840 

Ala Ala Val Gly Ser lie Gly Leu Gly Lys Val Leu Val Asp lie Leu 
1845 1850 1855 

Ala Gly Tyr Gly Ala Gly lie Ser Gly Ala Leu Val Ala Phe Lys lie 
1860 1865 1870 



Met Ser Gly Glu Lys Pro Ser Met Glu Asp Val Val Asn Leu Leu Pro 
1875 1880 1885 
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Gly lie Leu Ser Pro Gly Ala Leu Val Val Gly Val He Cys Ala Ala 
1890 1895 1900 

He Leu Arg Arg His Val Gly Pro Gly Glu Gly Ala Val Gin Trp Met 
1905 1910 1915 1920 

Asn Arg Leu He Ala Phe Ala Ser Arg Gly Asn His Val Ala Pro Thr 
1925 1930 1935 

His Tyr Val Thr Glu Ser Asp Ala Ser Gin Arg Val Thr Gin Leu Leu 
1940 1945 1950 

Gly Ser Leu Thr He Thr Ser Leu Leu Arg Arg Leu His Asn Trp He 
1955 1960 1965 

Thr Glu Asp Cys Pro He Pro Cys Gly Gly Ser Trp Leu Arg Asp Val 
1970 1975 1980 

Trp Asp Trp Val Cys Thr He Leu Thr Asp Phe Lys Asn Trp Leu Thr 
1985 1990 1995 2000 

Ser Lys Leu Phe Pro Lys Met Pro Gly Leu Pro Phe Val Ser Cys Gin 
2005 2010 2015 

Lys Gly Tyr Lys Gly Val Trp Ala Gly Thr Gly He Met Thr Thr Arg 
2020 2025 2030 

Cys Pro Cys Gly Ala Asn He Ser Gly Asn Val Arg Leu Gly Ser Met 
2035 2040 2045 

Arg He Thr Gly Pro Lys Thr Cys Met Asn He Trp Gin Gly Thr Phe 
2050 2055 2060 

Pro He Asn Cys Tyr Thr Glu Gly Gin Cys Val Pro Lys Pro Ala Pro 
2065 2070 2075 2080 

Asn Phe Lys Val Ala He Trp Arg Val Ala Ala Ser Glu Tyr Ala Glu 
2085 2090 2095 

Val Thr Gin His Gly Ser Tyr His Tyr He Thr Gly Leu Thr Thr Asp 
2100 2105 2110 

Asn Leu Lys Val Pro Cys Gin Leu Pro Ser Pro Glu Phe Phe Ser Trp 
2115 2120 2125 

Val Asp Gly Val Gin He His Arg Phe Ala Pro Thr Pro Lys Pro Phe 
2130 2135 2140 
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Phe Arg Asp Glu Val Ser Phe Cys Val Gly Leu Asn Ser Phe Val Val 
2145 2150 2155 2160 

Gly Ser Gin Leu Pro Cys Asp Pro Glu Pro Asp Thr Asp Val Leu Met 
2165 2170 2175 

Ser Met Leu Thr Asp Pro Ser His lie Thr Ala Glu Thr Ala Ala Arg 
2180 2185 2190 

Arg Leu Ala Arg Gly Ser Pro Pro Ser Glu Ala Ser Ser Ser Ala Ser 
2195 2200 2205 

Gin Leu Ser Ala Pro Ser Leu Arg Ala Thr Cys Thr Thr His Gly Lys 
2210 2215 2220 

Ala Tyr Asp Val Asp Met Val Asp Ala Asn Leu Phe Met Gly Gly Asp 
2225 2230 2235 2240 

Val Thr Arg lie Glu Ser Gly Ser Lys Val Val Val Leu Asp Ser Leu 
2245 2250 2255 

Asp Pro Met Val Glu Glu Arg Ser Asp Leu Glu Pro Ser lie Pro Ser 
2260 2265 2270 

Glu Tyr Met Leu Pro Lys Lys Arg Phe Pro Pro Ala Leu Pro Ala Trp 
2275 2280 2285 

Ala Arg Pro Asp Tyr Asn Pro Pro Leu Val Glu Ser Trp Lys Arg Pro 
2290 2295 2300 

Asp Tyr Gin Pro Ala Thr Val Ala Gly Cys Ala Leu Pro Pro Pro Arg 
2305 2310 2315 2320 

Lys Thr Pro Thr Pro Pro Pro Arg Arg Arg Arg Thr Val Gly Leu Ser 
2325 2330 2335 

Glu Asp Ser lie Gly Asp Ala Leu Gin Gin Leu Ala lie Lys Ser Phe 
2340 2345 2350 

Gly Gin Pro Pro Pro Ser Gly Asp Ser Gly Leu Ser Thr Gly Ala Gly 
2355 2360 2365 

Ala Ala Asp Ser Gly Ser Gin Thr Pro Pro Asp Glu Leu Ala Leu Ser 
2370 2375 2380 

Glu Thr Gly Ser lie Ser Ser Met Pro Pro Leu Glu Gly Glu Leu Gly 
2385 2390 2395 2400 
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Asp Pro Asp Leu Glu Pro Glu Gin Val Glu Pro Gin Pro Pro Pro Gin 
2405 2410 2415 

Gly Gly Val Ala Ala Pro Gly Ser Asp Ser Gly Ser Trp Ser Thr Cys 
2420 2425 2430 

Ser Glu Glu Asp Asp Ser Val Val Cys Cys Ser Met Ser Tyr Ser Trp 
2435 2440 2445 

Thr Gly Ala Leu lie Thr Pro Cys Ser Pro Glu Glu Glu Lys Leu Pro 
2450 2455 2460 

lie Asn Pro Leu Ser Asn Ser Leu Leu Arg Tyr His Asn Lys Val Tyr 
2465 2470 2475 2480 

Cys Thr Thr Thr Lys Ser Ala Ser Leu Arg Ala Lys Lys Val Thr Phe 
2485 2490 2495 

Asp Arg Met Gin Val Leu Asp Ser Tyr Tyr Asp Ser Val Leu Lys Asp 
2500 2505 2510 

lie Lys Leu Ala Ala Ser Lys Val Thr Ala Arg Leu Leu Thr Met Glu 
2515 2520 2525 

Glu Ala Cys Gin Leu Thr Pro Pro His Ser Ala Arg Ser Lys Tyr Gly 
2530 2535 2540 

Phe Gly Ala Lys Glu Val Arg Ser Leu Ser Gly Arg Ala Val Asn His 
2545 2550 2555 2560 

lie Lys Ser Val Trp Lys Asp Leu Leu Glu Asp Ser Glu Thr Pro lie 
2565 2570 2575 

Pro Thr Thr lie Met Ala Lys Asn Glu Val Phe Cys Val Asp Pro Thr 
2580 2585 2590 

Lys Gly Gly Lys Lys Ala Ala Arg Leu lie Val Tyr Pro Asp Leu Gly 
2595 2600 2605 

Val Arg Val Cys Glu Lys Met Ala Leu Tyr Asp lie Thr Gin Lys Leu 
2610 2615 2620 

Pro Gin Ala Val Met Gly Ala Ser Tyr Gly Phe Gin Tyr Ser Pro Ala 
2625 2630 2635 2640 

Gin Arg Val Glu Phe Leu Leu Lys Ala Trp Ala Glu Lys Lys Asp Pro 
2645 2650 2655 
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Met Gly Phe Ser Tyr Asp Thr Arg Cys Phe Asp Ser Thr Val Thr Glu 
2660 2665 2670 

Arg Asp lie Arg Thr Glu Glu Ser lie Tyr Arg Ala Cys Ser Leu Pro 
2675 2680 2685 

Glu Glu Ala His Thr Ala lie His Ser Leu Thr Glu Arg Leu Tyr Val 
2690 2695 2700 

Gly Gly Pro Met Phe Asn Ser Lys Gly Gin Thr Cys Gly Tyr Arg Arg 
2705 2710 2715 2720 

Cys Arg Ala Ser Gly Val Leu Thr Thr Ser Met Gly Asn Thr lie Thr 
2725 2730 2735 

Cys Tyr Val Lys Ala Leu Ala Ala Cys Lys Ala Ala Gly lie lie Ala 
2740 2745 2750 

Pro Thr Met Leu Val Cys Gly Asp Asp Leu Val Val lie Ser Glu Ser 
2755 2760 2765 

Gin Gly Thr Glu Glu Asp Glu Arg Asn Leu Arg Ala Phe Thr Glu Ala 
2770 2775 2780 

Met Thr Arg Tyr Ser Ala Pro Pro Gly Asp Pro Pro Arg Pro Glu Tyr 
2785 2790 2795 2800 

Asp Leu Glu Leu lie Thr Ser Cys Ser Ser Asn Val Ser Val Ala Leu 
2805 2810 2815 

Gly Pro Gin Gly Arg Arg Arg Tyr Tyr Leu Thr Arg Asp Pro Thr Thr 
2820 2825 2830 

Pro lie Ala Arg Ala Ala Trp Glu Thr Val Arg His Ser Pro Val Asn 
2835 2840 2845 

Ser Trp Leu Gly Asn lie lie Gin Tyr Ala Pro Thr lie Trp Ala Arg 
2850 2855 2860 

Met Val Leu Met Thr His Phe Phe Ser lie Leu Met Ala Gin Asp Thr 
2865 2870 2875 2880 

Leu Asp Gin Asn Leu Asn Phe Glu Met Tyr Gly Ala Val Tyr Ser Val 
2885 2890 2895 

Ser Pro Leu Asp Leu Pro Ala lie lie Glu Arg Leu His Gly Leu Asp 
2900 2905 2910 
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Ala Phe Ser Leu His Thr Tyr Thr Pro His Glu Leu Thr Arg Val Ala 
2915 2920 2925 

Ser Ala Leu Arg Lys Leu Gly Ala Pro Pro Leu Arg Ala Trp Lys Ser 
2930 2935 2940 

Arg Ala Arg Ala Val Arg Ala Ser Leu lie Ser Arg Gly Gly Arg Ala 
2945 2950 2955 2960 

Ala Val Cys Gly Arg Tyr Leu Phe Asn Trp Ala Val Lys Thr Lys Leu 
2965 2970 2975 

Lys Leu Thr Pro Leu Pro Glu Ala Arg Leu Leu Asp Leu Ser Ser Trp 
2980 2985 2990 

Phe Thr Val Gly Ala Gly Gly Gly Asp lie Tyr His Ser Val Ser Arg 
2995 3000 3005 

Ala Arg Pro Arg Leu Leu Leu Phe Gly Leu Leu Leu Leu Phe Val Gly 
3010 3015 3020 

Val Gly Leu Phe Leu Leu Pro Ala Arg 
3025 3030 
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